Labeling of fibronectin by fluorescent and paramagnetic nanoprobes for exploring the extracellular matrix: bioconjugate synthesis optimization and biochemical characterization.
In this study, fibronectin-nanoparticles bioconjugates are developed and characterized. Multilabeled nanoparticles are composed of a core of the rare-earth oxide Gd(2)O(3):Tb(3+), capped with a set of Rhodamine B isothiocyanate encapsulated in a silica matrix and functionalized by a carboxylated polyethylene glycol shell. These nanoparticles are stabilized in aqueous solution and are found to contain about 400 carboxyl groups on their surface. Nanoparticle bioconjugation with highly purified human plasma fibronectin (Fn) is mediated by 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide and N-hydroxysuccinimide, resulting in an amide linkage between the carboxylic acid-terminated surface of the nanoparticle and the primary amine of Fn. The bioconjugation temperature and pH are optimized. The Local structure and global conformation of fibronectin-nanoparticle bioconjugates (FnNP*) are studied by fluorescence spectroscopy and enzymatic sites accessibility. Protein biochemical functionalities are globally conserved, and the protein is actually labeled. Elaboration of such complexes provides a promising bimodal contrasting agent for in vivo imaging.